Modulation of 1,25-dihydroxyvitamin D3 receptor binding and action by sodium butyrate in cultured pig kidney cells (LLC-PK1).
We have studied the effects of sodium butyrate (SB) on 1,25(OH)2D3 receptors in the pig kidney cell line (LLC-PK1). In this system, we have shown that 1,25(OH)2D3 induction of 25-hydroxyvitamin D3-24-hydroxylase (24-hydroxylase) activity is dependent on the level of 1,25(OH)2D3 receptors. Treatment of confluent cells with SB (5 mM/48 h) caused an approximately 50% decrease in total receptors, whereas the affinity for 1,25(OH)2D3 was unchanged. At 5 mm, the action of SB on these receptors required more than 24 h to be detected. The effect of the decrease in receptors on the functional response to the hormone was studied by measuring the 1,25(OH)2D3 induction of 24-hydroxylase activity after treatment with SB. The induction of 24-hydroxylase activity at higher doses of hormone paralleled the reduction in receptors and was diminished by 25-50%. At low doses of hormone, the cells appear to be more sensitive to 1,25(OH)2D3 induction, exhibiting an unexplained increase in 24-hydroxylase activity compared to cells not exposed to SB. An additional effect of SB was also noted: SB decreased cell proliferation and inhibited [3H]thymidine incorporation by 75% when added to cells prior to confluence. At confluence, SB caused a less drastic effect on protein and DNA synthesis. Therefore, most binding experiments were conducted at confluence when the SB effect on cell proliferation was less. Other short chain fatty acids in addition to SB were also tested. The action to decrease 1,25(OH)2D3 receptors was more specific upon exposure to SB. We have previously demonstrated up-regulation of 1,25(OH)2D3 receptors in LLC-PK1 cells after treatment with various vitamin D metabolites.(ABSTRACT TRUNCATED AT 250 WORDS)